SUMMARY
INTRODUCTION
Prolyl endopeptidase (PEP: [E.C.3.4.21.26] ) is a cytosolic serine protease that hydrolyzes peptide bonds at the carboxylic end of proline and alanine residues of oligopeptidesll2. It is a widely distributed enzyme found in many species including manfl2, and is located in a variety of tissues such as uterus, liver, kidney and brainl-3.
PEP degrades a variety of oligopeptides including substance P, oxytoxin, angiotensin II, vasopressin and TRH1-2, and more recently, it has been implicated in the processing of the amyloid precursor protein (APP)435.
A possible role of PEP in the biochemical mechanism of memory has been suggested by in vivo studies, where PEP inhibitors were shown to produce anti-amnesic effects in rodents previously treated with scopolamine6-8. Y-29794 (248-dimethylaminooctylthio)-6-isopropyl-3-pyridyl-2-thienyl ketone)g (Figure 1 ) is one of the most potent competitive reversible inhibitors of PEP (IC504 nM) and has been shown, in ex vivo experiments, to cross the blood brain barrier and inhibit brain PEP in rodentsg.
The study of biodistribution and activity of brain proteases using radiolabeled enzyme inhibitors and Positron Emission Tomography (PET) might provide a new and important approach to the evaluation of the roles of peptides and protein degradative processes in normal and diseased human brain. With this goal in mind, we report here the synthesis of (N-[11C]methyl)Y-29794. The results from the biological experiments will be presented elsewhere.
The typical procedure for the synthesis of (N-[11C]methyl)Y-29794 12' is shown in Figure 1 . A solution of desmethylY-29794 tosylate 1 in dirnethylformamide was neutralized with triethylamine and the free base was reacted with no-camer-added [I TCICH31 (5 min at 85 OC). The desired product 2 was purified by silica gel chromatography, using the following procedure: the reaction mixture was adsorbed onto the first of two serial dry silica gel Sep-Paks which were washed with ethyl acetate to remove unreacted [11C]CH31 and DMF. The product 2 was then selectively eluted from the silica gel using ethyl acetatehriethylamine (99/1); under these conditions, unreacted precursor is not eluted from the silica gel (see below). The organic solvents were evaporated using a stream of nitrogen at 120 O C . Because Y29794 is a very lipophilic compound (calculated IogP-6.1), formulation required collection of the solvent fraction carrying the radiotracer in a vial previously washed with aqueous hydrochloric acid, in order to protonate the tertiary amine, followed by addition of sterile water and adjustment of the solution to slightly acidic pH with 1 N sodium bicarbonate. Syntheses times, including the formulation step, were typically less than 45 min from end-of-bombardmew (EOB), radiochemical yields ranged between 10-17% (decay corrected to EOB) and radiochemical purities were >98% as determined by HPLC (reaction conditions and yields The radiochemical yield was 31.8 mCi (17%, EOB) in a synthesis of 45 min. The radiochemical purity was >98% and the specific activity was 638 Ci/mmol at EOS.
